Altered feeding and body weight following melanocortin administration to the ventral tegmental area in adult rats.
The melanocortin system is an important component of the brain circuitry controlling feeding and body weight, and most of the effects of melanocortins are attributed to their actions in hypothalamic and brainstem nuclei. The mesolimbic dopamine system is another component of the central circuitry controlling feeding, and there is evidence that melanocortins can act on mesolimbic dopamine pathways. It is unknown, however, whether melanocortins can act on the mesolimbic dopamine system to regulate feeding. These studies tested whether injection of melanocortin receptor agonists and antagonists directly into the ventral tegmental area (VTA) of adult rats affects feeding and body weight. Varying doses of the melanocortin receptor agonist, MTII, or the melanocortin receptor antagonist, SHU9119, were injected directly into the VTA, and food intake was measured at specific intervals. In addition, melanocortin receptors in the VTA were chronically blocked through repeated daily injections of SHU9119 into the VTA, and the resulting effects on food intake and body weight were determined. Injection of MTII into the VTA dose-dependently inhibited feeding for up to 24 h, while injection of SHU9119 into the VTA dose-dependently stimulated feeding for up to 24 h. In addition, chronic blockade of melanocortin receptors in the VTA increased feeding, body weight, and caloric efficiency. These studies demonstrate that melanocortins can control feeding and body weight by acting in the VTA and suggest that endogenous melanocortins control feeding in part through actions on the mesolimbic dopamine system in vivo.